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2$A,$ $B\in \mathbb{C}^{n\cross n}$ , $v\in \mathbb{C}^{n}$ . $f(z)$
$f(z):=v^{H}(zB-A)^{-1}v$ (1)
. $f(z)$ , $f(z)$
[9] . ,
[14] . , .
$A_{0},$ $A_{1},$
$\ldots,$
$A_{l}\in \mathbb{C}^{nxn},$ $A_{l}\neq O$
$F(z)= \sum_{i=0}^{l}z^{i}A_{i}$ , $z\in \mathbb{C}$
. $F(z)$ $l$ . $F(z)$ $0$ , $F(z)$
. , .
$F(z)$ , $F(\lambda)x=0$ $\lambda$ $x$
. ,
, .
1(Smith [6]) $F(z)$ $n\cross n$ . , $F(z)$
.
$P(z)F(z)Q(z)=D(z)$ .
, $D(z)=$ diag$(d_{1}(z), d_{2}(z), \ldots, d_{n}(z))$ , $d_{i}(z)$ di-l $(z)$
. , $P(z),$ $Q(z)$ .




2 $F(z)$ Smith $D(z)=$ diag $(d_{1}, \ldots, d_{n})$ , $P(z)F(z)Q(z)=$
$D(z)$ . $P(z),$ $Q(z)$
$P(z)^{H}=(p_{1}(z), \ldots,p_{n}(z))$ ,
$Q(z)=(q_{1}(z), \ldots, q_{n}(z))$ ,
. ,
$\chi_{j}(z):=v^{H}Hq_{j}(z)p_{j}(z)^{H}v$ , $1\leq j\leq n$
. , $f(z)$ .
$f(z)= \sum_{j=1}^{n}\frac{\chi_{j}(z)}{d_{j}(z)}$ .
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$\Gamma\in \mathbb{C}$ Jordan , $\lambda_{1},$ $\ldots,$ $\lambda_{m}$ $\Gamma$ .
,
$\mu_{k};=\frac{1}{2\pi i}\int_{\Gamma}z^{k}f(z)dz$, $k=0,1,$ $\ldots,$ $m-1$ , (3)









3 $xJ(z)\neq 0_{f}1\leq j\leq m$ $H_{m}<-\lambda H_{m}$ $\lambda_{1},$
$\ldots,$
$\lambda_{m}$ .
, $F(z)$ $\Gamma$ Hankel $H_{m}-\lambda H_{m}$
. $\lambda_{j}$ $H_{m}-\lambda H_{m}$ $w_{j}$ ,
$F(z)$
$x_{j}=[s_{0}, s_{1}, \ldots, s_{m-1}]w_{j}$ , $j=1,2,$ $\ldots,$ $m$
.
$s_{k}= \frac{1}{2\pi i}\int_{\Gamma}z^{k}F(z)^{-1}vdz$ , $k=0,1,$ $\ldots,$ $m-1$ (4)
.
Smith .
, Smith . ,
,
.
, 1 , $v\ovalbox{\tt\small REJECT}$ .
, $\Gamma$ $0$ , $\Gamma$
. , $z^{k},$ $k=0,1,$ $\ldots$ $\Gamma$
.
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1 A filter of spectral for an input vector
3
$\Gamma$ , $\gamma$ , $\rho$ , $N$
$\omega_{j}:=\gamma+\rho e^{\frac{2ni}{N}(j+1/2)}$ , $j=0,1,$ $\ldots,$ $N-1$
,
$f(\omega_{j})=v^{H}F(\omega_{j})^{-1}v$ , $j=0,1,$ $\ldots,$ $N-1$
, . , (3)
$\hat{\mu}_{k}=\frac{1}{N}\sum_{j=0}^{N-1}(\frac{\omega_{j}-\gamma}{\rho})^{k+1}f(\omega_{j})$ , $k=0,1,$ $\ldots$
. $\hat{\mu}_{k}$ Hankel
$\hat{H}_{m}:=[\hat{\mu}_{i+j-2}]_{i,j=1}^{m}=(\begin{array}{llll}\hat{\mu}_{0} \hat{\mu}_{1} \cdots \hat{\mu}_{m-1}\hat{\mu}_{l} \hat{\mu}_{2} \cdots \hat{\mu}_{m}\vdots \vdots \vdots\hat{\mu}_{m-1} \hat{\mu}_{m} \hat{\mu}_{2m-2}\end{array})$ ,
$\hat{\mu}_{m}^{<}:=[\hat{\mu}_{i+j-1}]_{i,j=1}^{m}=(\begin{array}{llll}\hat{\mu}_{1} \hat{\mu}_{2} .\cdot \hat{\mu}_{m}\hat{\mu}_{2} \hat{\mu}_{3} \hat{\mu}_{m+1}\vdots \vdots \vdots\hat{\mu}_{m} \hat{\mu}_{m+1} \cdots \hat{\mu}_{2m-1}\end{array})$
. $\hat{H}_{m}<-\lambda\hat{H}_{m}$ $\hat{\lambda}_{j}$ .
$\hat{x}_{j}=[\hat{\epsilon}_{0},\hat{s}_{1}, \ldots,\hat{s}_{m-1}]\hat{w}_{j}$ , $j=1,$ $\ldots,$ $m$
. $\hat{w}_{j}$ $\hat{H}_{m}<-\lambda\hat{H}_{m}$ $\hat{\lambda}_{j}$ ,




$N$ . , , $N$
. $M$ $m$ , $\hat{\mu}_{0},$ $\ldots,\hat{\mu}_{2M-1}$
Hankel $\hat{H}_{M}$ . $\sigma_{1},$
$\ldots,$ $\sigma M$ . $\delta$
,
$\sigma_{i}\geq\delta(1\leq i\leq K)$ and $\sigma_{i}<\delta(i>K)$ (5)
$K$ . $K\cross K$ $\hat{H}_{K}$ $\hat{H}_{K}^{<}$ , $N$
[16].
, $v$ , $L$ $V\in \mathbb{C}^{nxL}$ ,
$f(z):=V^{H}F(z)^{-1}V$ (6)
. $V$ . $f$ $F$ $L\cross L$ .
$\mu_{k}$ $L\cross L$
$\hat{M}_{k}=\frac{1}{N}\sum_{j=0}^{N-1}(\frac{\omega_{j}-\gamma}{\rho})^{k+1}.V^{H}F(\omega_{j})^{-1}V$, $k=0,1,$ $\ldots$
, $\hat{\mu}_{k}$ $M_{k}$ Hankel Hankel .
, $\hat{H}_{K},\hat{H}_{K}<$ (5) . , $\hat{S}=[\hat{S}_{1}, \ldots,\hat{S}_{M}]$
. $M$ $K/L$ . 2
.
Algorithm:
Input: $V\in \mathbb{C}^{nxL},$ $N,$ $M,$ $\gamma,$ $\rho,$ $\delta$
Output: $(\hat{\lambda}_{i},\hat{x}_{i}),$ $i=1,$ $\ldots,$ $K$
Step 1. Set $\omega_{j}arrow\gamma+\rho\exp(2\pi i(j+1/2)/N),j=0,$
$\ldots,$ $N-1$
Step 2. Solve $F(\omega_{j})Y_{j}=V,j=0,$ $\ldots$ , $N-1$ for $Y_{j}$
Step 3. Compute $\hat{S}_{k}$ and $\hat{M}_{k},$ $k=0,1,$ $\ldots,$ $2M-1$
Step 4. Evaluate $K$ such that the condition (5) is satisfied, and set $\hat{H}_{K}$ and $\hat{H}_{K}^{<}$
Step 5. Compute eigenpairs $(\hat{\zeta}_{j},\hat{w}_{j})$ of the matrix pencil $\hat{H}_{K}^{<}-\lambda\hat{H}_{K}$
Step 6. Set $\hat{\lambda}_{i}arrow\gamma+\hat{\zeta}_{i},$ $i=1,$ $\ldots K$)
Step 7. Set $\hat{x}_{i}arrow\hat{S}(:, 1:K)\hat{w}_{i},$ $i=1,$ $\ldots,$ $K$
2 The block SS method for nonlinear eigenvalue problems
,
, . , ,
. ,
. , SS




, . MATLAB $\backslash$ .
. , OS MacOSX, CPU Core$2Duo$




$n=2,472$ . $\mu=0.04$ .
$\gamma=0.02i$ , $\rho=0.01$ , $N=64,$ $M=12,$ $L=24,$ $\delta=10^{-10}$
. , 2550 , 3308
. 2 , 4, 944
, . 1 .




, 1,998 . $[-1/2,2]\cross[-10^{-1},10^{-1}]$
$H$ .
$\gamma=0.75$ , $\rho=1.25$ , $[-1/2,2]$ .
$N=32,$ $M=16,$ $L=32,$ $\delta=10^{-10}$ . , $[-1/2,2]$ 58
. , 380 , 802
. 11,980 , ,
. 2 . ,
78





$A_{0}=(\begin{array}{ll}0 0A 0\end{array})\in \mathbb{C}^{1005x1005}$
, $A\in \mathbb{C}^{201x67}$ . , $A_{0}$ rank 67 ,
.
$\gamma=0.02i$ , $\rho=0.01$ . $N=64,$ $M=12,$ $L=24$ .




. $\ldots...$ .. $\cdot$ . .
1 ......0.5 ...
$0$ $’\cdot\ovalbox{\tt\small REJECT}\cdot-*$ ....
$- 0.S$ . . . . .
$- 1$ . . . . $\cdot$. . $\ldots..$ .
$- 1.5$
$- 1$ $0$ 1 2
3 Distribution of eigenvalues in Example 2
4 [11]
$F(z)=K-zM+i\sqrt{z-\sigma_{1}^{2}}W_{1}+i\sqrt{z-\sigma_{2}^{2}}W_{2}$.
, $n=9,956$ , $K,$ $M,$ $Wi,$ $W_{2}\in \mathbb{R}^{nxn}$ , $M$ . $\sigma 1=0,$ $\sigma_{2}=$
0.043551 .
7 , . ,
, . $N=64$ ,
$M=12,$ $L=16,$ $\delta=10^{-10}$ . 4 $\sqrt{\lambda_{j}}$
. , $\Gamma$ , $+$
. $\Vert F(\hat{\lambda}_{j})_{\hat{X}j}\Vert_{2}$ $16\cross 10^{-9}$ .
.
4 Distribution of $\sqrt{\lambda_{j}}$ and circles in Example 4
5
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